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I. BACKGROUND

This report presents the test procedures and results of the Conducted
Emissions tests performed on the Actuator Rigging Test Set, serial number
0001. These tests were conducted by the Test and Evaluation Directorate, U.
S. Army Missile Command (USAMICOM), Redstone Arsenal, Alabama on November 13,
1984.

II. OBJECTIVE

The objective of this test was to determine whether the Actuator Rigging
Test Set would meet the conducted emissions specification of MIL-STD 461B Part
2 for procedure CE03.

III. TEST PROCEDURES

These tests were performed by the USAMICOM, Electromagnetic and Nuclear
Effects Group (AMSMI-RTS) located at building 8975, Redstone Arsenal, Alabama.
They were performed using the procedures specified in MIL-STD 462 for proce-
dure CE03.

One Actuator Rigging Test Set with a power supply and a load simulation
device was used. The bonding impedance was verified to be less than the 2.5
milliohms limit set by MIL-STD 462.

List of equipment used is:

o Hewlett Packard 8566A Spectrum Analyzer

o Solar 6447-1 Current Probe

o Hewlet Packard 9872A Plotter

o Actuator Rigging Test Set

o Loading Device

o 400 Hz 220 V three phase power supply

CEO - Conducted Emissions - 100 Hz to 15 KHz. The item under test was
placed on the grounded plane in the shielded enclosure. The loads were con-
nected and a current probe was placed around the appropriate line. The equip-
ment under test was then energized and the EMI current present on the power

cables in the frequency band of interest was measured using a Solar 6447-1
current probe connected to a Hewlett Packard 8566A spectrum analyzer. The
data was analyzed by custom software developed by USAMICOM and recorded as a

*plot by a Hewlett Packard 9872A plotter. This procedure was repeated for the
* .' interconnecting leads.
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IV. TEST RESULTS

CE03 - Conducted Emissions - 15 KHz to 50 MHz. The Actuator Rigging
Test Set met the requirements for CE03 on both the power leads and the inter-
connecting leads. The results of the interconnecting leads test are shown in
Figures 1 through 12, and the results of the power lead tests are shown in
Figures 13 through 20.

V. CONCLUSIONS AND RECOMMENDATIONS

The unit tested met the requirements for CE03 as specified in MIL-STD
.- 461B Part 2. No recommendations are necessary.
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CONDUCTED EMISSIONS C15kHz-SBMH-) NB DATA

SYSTEM NAME. ACTUATOR RIGGING TEST SET-mr-# 0001 I
TEST DATE. 11/13/S4
M ICOM/ORSM I-RTS
NAME. BIRTHA HOOKS
TEST NUMBER. CEO3--
MODE. OPERATING
POLAR I ZAT ION.
TEST CONFIGURATION. SPOILER A

[I -*

140-

120

U !
- t

it -.- ---- LIMIT

1E4 1ES IES 1OE6 5ES
FREQUENCY IN HERTZ

I/

Figure 1. Conducted emissions NB data - Test No. CR03-1.
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CONDUCTED EMISSIONS ClSkHz-50MH=) 88 DATA

SYSTEM NAMEs ACTUATOR RIGGING TEST SET-uar-' 0001
:rEST DATE 11/13/84
MICOM/ORSMI-RTS
NAME. BIRTHA HOOKS
TEST NUMBER. CEO3--1
MODE. OPERATING
POLARIZATION*
TEST CONFIGURATION SPOILER A

T-1

FII

=. -I A

--i7t----

"

1E4 1E5 lEE
FREQUENCY IN HERTZ

Figure 2. Conducted emissions BB data Test No. CE3-1.
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CONDUCTED EMISSIONS <I5kHz-SBNH=) NB DATA

SYSTEM NAME ACTUATOR RIGGING TEST SET--o.-d'SB1
TEST DATE 11/13/94
MICOM/ORSMI-RTS
NAME, BIRTHA HOOKS
TEST NUMBER CEO3--2 I
MODE OPERATING
POLARIZAT ION
TEST CONFIGURATION. SPOILER B

144 .

2-2---

I 4.

4, .__l" "'. _-- l

1E4 1E5 IES 18EG 5E.
FREQUENCY IN HERTZ

Figure 3. Conducted emissions NB data - Test No. CE03-2.
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CONDUCTED EMISSIONS C15kHz-50MHx> BB DATA

SYSTEM NAME. ACTUATOR RIGGING TEST SET--aar-00001
TEST DATE. 11/13/94
M ICON/DRSM I-RTS
NAME. BIRTHA HOOKS
TEST NUMBER. CEO3--2
MODE. OPERATING
POLARIZATION.
TEST CONFIGURATION. SPOILER B

_ Iw
182

I -T-1

e I I I

IE4 IE5 IES 10E8 53ES
FREQUENCY IN HERTZ

Figure 4. Conducted emissions BB data -Test No. CEO3-2.
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CONDUCTED EMISSIONS C15kH=-5SMH=) BB DATA

SYSTEM NAME ACTUATOR RIGGING TEST SET-oqr-ISB1I

TEST DATE 11/13/84
MICOM/DRSM I-RTS
NAMEs BIRTHA HOOKS
TEST NUMBER. CEO3--3
MODEv OPERATING
POLARIZATION.
TEST CONFIGURATION. SPOILER C

,,-r,, .. J ...j.I I!--- r Ir~!r ..

', ! : IfI 7 TTTTllf[ I

4 cy

'__ _ _ _, _ _ I' , , ,, I,

Ill ,r b t!I I.rV ft I
__________, '7 7 i i"

j f I ~l I t' "

1 E4 .1E5 1 ES .1, ES 5UES '

FREGUENCY IN HERTZ

Figure 5. Conducted emissions EB data - Test No. CE03-3. l
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CONDUCTED EMISSIONS (15iHz-5BMH) NB DATA

SYSTEM NAME* ACTUATOR RIGGING TEST SET-amew "0001
TEST DATE. 11/13/84
MI COtM/DRSM I -RTS
NAMEs BIRTHA HOOKS
TEST NUMBERs CEOS--1B
MODE. OPERATING
POLARIZATION.
TEST CONFIGURATION. NEUTRAL PHASE POWER

1i T ... . .. . I
+ "" -, ... + -+-- L . ... L 1 I4 u4 S i + ; -

I .&-- i 

-t~l  ' 4 "-'

-A-

Figure 19. Conducted emissions NB data -Test No. CEO3-1O.
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CONDUCTED EMISSIONS (15kH--5MHx) BB DATA

SYSTEM NAME* ACTUATOR RIGGING TEST SET-- r-#0001

TEST DATE* 11/13/94
N ICOM/DRS MI-RTS
NAME BIRTHA HOOKS
TEST NUMBER. CEo3-9
MODE. OPERATING
POLARIZATIONS
TEST CONFIGURATION@ PHASE C POWER

-T7j

!FTIf F T1I!1f T T h! pyU F fl Li

.1 L ' h ,, F j
•I I; | f JI

i~-14LIMIT

~1-i4

:z i ! 'i I 44jji]l 1 '
. -t H I : t i wl[; ! -

174 1E5-K "- 10ET50p

4 , IE,! IES,,: lUE, S, E

FREQUENCY IN HERTZ

Figure 18. Conducted emissions BB data Test No. CE.3-9.
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CONDUCTED EMISSIONS (15kH-5MH=) NB DATA

SYSTEM NAME. ACTUATOR RIGGING TEST SET--oariSS# .
TEST DATE@ 11/12/84
MICOM/DRSM4I-RTS
NAME. BIRTHA HOOKS
TEST NUMBER@ CEOD--S
MODE OPERATING
POLARIZATION*
TEST CONFIGURATION. PHASE C POWER

2 _.__ ... ....... 1..._

'7F I*7I _

i A ' K II~4

N-T
J L 2 - - ...-

S.- .. .... -- _ .

N I HET

2LI NB :

1 4 E S lE D .1. ES S E S -

FREQUENCY IN HERTZ "

Figure 17. Conducted emissions NB data - Test No. CE03-9.
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CONDUCTED EMISSIONS (15kHm-94Hz) NO DATA

SYSTEM NAME* ACTUATOR RIGGING TEST SET-ameU'U0l
TEST DATE. 11/13/84
M ICOM RSM I-RTS
NAME. BIRTHA HOOKS
TEST NUMBER. CEO3--S
MODE. OPERATING
POLARIZATION.
TEST CONFIGURATIONS PHASE B POWER

200 - + T1 ..
a -t... .. - --, I

I' --- .+iIl~4...
141

I -i

*- 4j44 .. ..44.. ..4. . -~ . .... .. I- ....
.... t.. .. . +!

"1 L ~ ~ L ~ ] I M I

Figure 16 Conducte em s-o- N d t - Te t N . E 3 8
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CONDUCTED EMISSIONS (15kH=u513MHz) BE DATA

SYSTEM NAME@ ACTUATOR RIGGING TEST SET-meUU188
TEST DATE. 11/18/94
MICOM."ORSMI-RTS
NAME. BIRTHA HOOKS
TEST NUMBER. CE09-S
MODE* OPERATING
POLARIZATIONS

TEST CONFIGURATION. PHASE B POWER

2 ~

INJI

4LIMIT

E4 1AK U R G TEST ET II

:frTDTI 'I/ /Sh"

'EtrNMI IE-I

-- EQUEN- INHERT

IT OFUATI H AS B PEE
.... -T I 11 l l~rlll- I !- I <

!E iE lEOi '1l IE SUES

Figure 15. Conducted emissions BB data Test No. CEO3-8.
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CONDUCTED EMISSIONS C15kHz-50MHz) NB DATA

SYSTEM NAME. ACUTATOR RIGGING TEST SET--aaw#0001
TEST DATE. 11/13/84
MICOM/DRSMI-RTS
NAME* BIRTHA HOOKS
TEST NUMBER* CEO3--7p MODE. OPERATING
POLAR IZAT ION.
TEST CONFIGURATION. PHASE A POWER

209

I 14J

I I
2..... I--<

I .1M

_6_ -- I-A

1E4 1E5 103 10E3 50ES
FREQUENCY IN HERTZ

Figure 14. Conducted emissions NB data -Test No. CEO3-7.
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CONDUCTED EMISSIONS C151H-5MH=) 08 DATA

SYSTEM NAME. ACUTATOR RIGGING TEST SET--fr 0001
TEST DATE. 11/13/84
MICON/DRSMI-RTS
NAME* BIRTHA HOOKS
TEST NUMBER. CE03--7
MODE. OPERATING
POLARIZATION.

TEST CONFIGURATION. PHASE A POWER

182-

ii'.

IIp
f%

".1B -.

i<
.11 -

I LIMIT

.E4 SE1U EES IES 50E-
FREQUENCY IN HERTZ

Figure 13. Conducted emissions BB data -Tet No. CE3-7.
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CONDUCTED EMISSIONS (15kHz-50MH=) NB DATA

SYSTEM NAMEs ACTUATOR RIGGING TEST SET-BBS
TEST DATE. 11/13/84
M ICOM/DRSM I -RTS
NAME* BIRTHA HOOKS
TEST NUMBER# CEO-- 6
MODE. AMBIENT
POLARIZATION.
TEST CONFIGURATION@ SPOILER B cb.mlo)

1-4

2 11I1T; • 1I

-  I -

"-20" N Oi

i:11iii \ !I
........ .... t -- -1HTT

II I ;p

t4,,

•_i.:, I /

1E4 1ES 1ES 1BES WUES
FREQUENCY IN HERTZ

Figure 12. Conducted emissions NB data - Test No. CE03-6.
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CONDUCTED EMISSIONS ¢15kHz-5MHz) SB DATA

SYSTEM NAME* ACTUATOR RIGGING TEST SET-B01
TEST DATE@ 11/13/84
MICOM/DRSMI-RTS
NAME BIRTHA HOOKS
TEST NUMBER@ CEOS--6
MODE. AMBIENT
POLARIZATION9
TEST CONFIGURATION SPOILER B Cimb.jrlm)

1.E ___

T T -- -r--,--- i , __
II i l i :

I ii'!+-

1201 '"

; I ;I ;i K It ;

I 0

i1Ii
I , -I ;-.-',L'IMIT

.4I
-I

1E4 155 1- D 1.. . SUES
FREQUENCY IN HERTZ

Figure 11. Conducted emissions BB data -Test No. CEO3-6.
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CONDUCTED EMISSIONS (15kHx-5ZMHz) NB DATA

SYSTEM NAM ACTUATOR RIMGING TEST SET -wswft#=W1
7EST DATES I 1/13/84
MICOM/oDRSMI-RTS
NAME. PIRTHA HOOKS
7TEST NUMUERs C900-5
MOGE OPERtATING
POLARIZATION.
7EST CONFIGURATION. SHAKER 2

, iii t*II-

FRQUNC IN HFJR.

C4A ---- I *,- . P



CONDUCTED EMISSIONS (15kHz-5SMH=) BB DATA

SYSTEM NAME* ACTUATOR RIGGING TEST SET -weeilS="
TrEST DATE* L1/11/4
MZCO0ODR SI-RTS
NAME. BIRTHA HOOKS
TEST NUMWR. CEOB-5
MODE OPERATING
POLARIZATIONs
7EST CONIGURATIONS SHAKER 2

. L _ .. ..... .- - L

I .... 4:. .... .. .~ . --t- _A+.I

g m ! I

~II I

i,

I I INS

,...L .... ... .. .. "

I LIE- wLIMIT

i l ,, "!'-"

1E4 IEU I, ESE 5366so

FREQUENCY IN HERTZ

Figure 9. Conducted emissions BB data -Tet No. CEI3-5.
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CONDUCTED EMISSIONS (15kH=-50MH=) NB DATA

SYSTEM NAME. ACTUATOR RIGGING TEST SET-e ..- 09 1
TEST DATE. 11/18/S4
MZCOM/DRSMI-RTS
NAME. BIRTHA HOOKS
TEST NUMBERP CED3--4
MODE. OPERATZNG
POLARIZATION
TEST CONFIGURATION. SHAKER 1

19 ---F-- - .--7.

~I fill 4 4
f t

* 55 441I

154 1ES 1E43 18E0 SUES
FREQUENCY IN HERTZ

Figure 8. Conducted emissions NB data - Test No. CE03-4.
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CONDUCTED EMISSIONS C15kH=-SSM1H=a) 0B DATA

SYSTEM NAME. ACTUATOR RIGGING TFT SET-wGUU0l
TEST DATE. 11/1S/84
MICOM/DRSMI-RTS
NAME* BIRTHA HOOKS
TEST NUMPER@ CEO--4
MOE. OPERATING
POLARIZATION.
TEST CONFIGURATION. SHAKER 1

4 i I ,

C-t- .. j ,I"

lag.

r*I
I LIMIT

1E4 1E5 LEO 12EB SOES
FREQUENCY IN HERTZ

Figure 7. Conducted emissions BB data - Test No. CE03-4.
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CONDUCTED EMISSIONS (15kH=-SBMH=) NB DATA

SYSTEM NAME. ACTUATOR RIGGING TEST SET-w9UUB1l
TEST DATE* 11/18/84
M ICOM/DRSM I-RTS
NAMKE BIRTHA HOOKS
TEST NUMBER@ CEOS--3
MODE. OPERATING
POLARIZATION
TEST CONFIGURATION SPOILER C

al 

-----
T -' 

- i~ -{-H- --T -
I I

1294
4 

4

I ' I

_:i iI 
_ _ NB

___ -LIMIT

,-. 

.A '.T

1E4 1E5 1EB 18ES 58E6

* FREQUENCY IN HERTZ

Figure 6. Conducted emissions NB data - Test No. CE03-3.
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CONDUCTED EMISSIONS C15kH=-5BMH=) Be DATA

SYSTEM NAME ACTUATOR RIGGING TEST SET--w-#0001
TEST DATE* 11/13/84
MICOM/DRSMI-RTS
NAME* BIRTHA HOOKS
TEST NUMBER. CEO3--10
MODE. OPERATING
POLARIZATION.
TEST CONFIGURATIONs NEUTRAL. PHASE POWER

' I
120 4I'''!' I ! I 1 I1

E : i IMIT
II ' i

0. . .r- 4 - -- - - ....
-II ' I IH:

;-: . I 'iI pi I I

-I- ---.
<NjI1I

1E4 IE5 IES 10ES 50ES
FREQUENCY IN HERTZ

0

Figure 20. Conducted emissions BB data - Test No. CE03-10.
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